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* NOTICES * 

Japan Patent 0££ice is not responsible for any 
daxaages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the manufacture method of a Fresnel lens or a 
lenticular-sheet lens used for the projection screen especially used as screens, such as projection TV and 
a microfilm reader, about the manufacture method of a lens sheet of having used the activity energy line. 

[0002] 

[Description of the Prior Art] The method and resin board which carry out the injection molding of these 
resins, and a lens type are made to contact using transparent resin material, such as acryUc resin, 
polycarbonate resin, vinyl chloride resin, and styrene resin, as a method of manufacturing lens sheets, 
such as a Fresnel lens and a lenticular-sheet lens, and the press casting method which imprints a lens 
type lens pattem, the direct cutting method which carries out direct cutting of the resin board are known 
by carrying out heating pressiuization of this. Moreover, recently, after pouring in an activity energy- 
Une hardening type resin into a lens type, the method of irradiating an activity energy line and stiffening 
this resin etc. is proposed. 
[0003] 

[Problem(s) to be Solved by the Invention] However, in an injection molding method, molding of the 
molding of big size is difficult and is applicable only to molding of the molding of comparatively small 
size. Moreover, by the press casting method, in order for a resin board and a cast type heating cooling 
cycle to take a long time, for mass production method of resin molding, much cast types are needed, and 
in order to manufacture large-sized resin molding, immense costs start production equipment. 
[0004] In order to have troubles, such as contamination, such as a bubble, and to solve this in case a 
resin constituent is poured in into a lens type although molding time can be shortened and productivity 
can be improved, the method, on the other hand, using an activity energy-line hardening type resin 
constituent needed to perform degassing processing separately, or the method of pouring in slowly 
needed to be used for it, and it was not yet enough for mass production method. Especially the foam that 
it was easy to generate a foam and was once generated since a foam was confined in a slot by the lens 
type pattem configuration of the shape of a concentric circle when manufacturing the Fresnel lens which 
has a concentric circle-like lens pattem was easily unremovable, and the lens defect by the foam was 
imitated and it had the trouble of **. 

[0005] The laminating of the base film is carried out putting a base film on a resin-rich-area ball, and 
leveling a resin to a lens draw spike by the pressure roll through the base film, after supplying an 
ultraviolet-rays hardening type resin so that a resin-rich-area ball may be formed in a lens type as 
indicated by JP, 1-1 92529, A as a method of preventing generating of such a foam, and the method of 
irradiating ultraviolet rays, making harden them and unmolding is proposed. However, by such method, 
it is required to carry out the laminating of the base film, always holding the distance of a pressure roll 
and a lens type uniformly, it is difficult to obtain the lens sheet of uniform thickness, there is a 
possibility of producing thickness variation on a lens sheet, and it has troubles, such as becoming the 
cause of lens debasements of a picture, such as distortion. Then, the purpose of this invention is to 
produce a quality lens sheet wifliout thickness variation efficiently. 
[0006] 
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[Means for Solving the Problem] this invention person etc. reaches this invention, as a result of 
considering wholeheartedly the manufacture method of the lens sheet using the activity energy-line 
hardening type resin in view of the trouble which the above-mentioned conventional technology has. 
Namely, the manufacture method of the lens sheet of this invention The resin pouring process of pouring 
an activity energy-line hardening type resin into the lens type with which the lens pattern was formed, 
The smoothing process which smooths the front face of the aforementioned resin with smoothing 
equipment, and the laminating process which piles up a transparent base material on the aforementioned 
resin, It is characterized by the bird clapper from the hardening process which irradiates an activity 
energy line and hardens the aforementioned resin, and the mold release process which releases the 
aforementioned resin from mold from a described [ above ] lens type. 

[0007] Hereafter, the manufacture method of this invention is explained in detail according to a drawing. 
It is the schematic diagram showing the pouring process of the activity energy-line hardening type resin 
of this invention, drawing 1 uses the pouring nozzles 4, such as a porous nozzle and a slit nozzle, for 
lens type 1 in which the lens pattern was formed, and it pours in activity energy-line hardening type 
resin Uquid 3, moving the pouring nozzle 4 according to the configuration of lens type 1. Supply of the 
resin liquid 3 to the pouring nozzle 4 is performed through a metering pump 5 from a resin liquid tank. It 
is necessary to determine the viscosity of the resin liquid 3 used so that the Reynolds number calculated 
from the rate of flow in the nozzle hole of the pouring nozzle 4 may not separate from a laminar-flow 
field extremely in pouring of resin liquid 3, ratio of length to diameter (for L to express the length of a 
nozzle hole and for D to express a diameter.) of a nozzle hole, or slit width. 

[0008] Drawing 2 is the schematic diagram showing the another pouring method of the activity energy- 
line hardening type resin of this invention, it makes lens type 1 in_which the lens pattern was formed 
incline, is installed, and pours in activity energy-line hardening type resin liquid 3 using the pouring 
nozzle 4 from the upstream edge. Supply of the resin liquid 3 to the pouring nozzle 4 is performed 
through a metering pump 5 from a resin liquid tank like drawing 1 . While warning for the flowing- 
down speed of resin liquid 3 not to become extremely quick to pouring of resin liquid 3, it is the area of 
lens type 1 Amm2 When it carries out, they are 10Amm(s)3. It is desirable to make it flow down the 
resin liquid of the above excessive amount. Thus, by making it flow down superfluous resin liquid 3, the 
foam generated in early stages at the time of pouring can be washed away, and survival of the foam to 
the inside of lens type 1 can be prevented. After excessive resin liquid 3 processes degassing, filtration, 
etc., it can be retumed to a resin liquid tank and is applicable to pouring again. In addition, as for the 
degree 17 of tilt angle of lens type 1, it is desirable to consider as 15 or less degrees in consideration of 
viscosity, flowing-down speed, etc. of resin liquid. 

[0009] The state after a resin pouring process was shown in drawing 3 . As shovra in drawing 3 , as for 
the activity energy-line hardening type resin 3, it is desirable to pour into lens type 1 so that a resin may 
rise from the lens pattern section of lens type 1. As lens type 1 used by this invention, a proper lens 
pattern is formed in an inside and the thing made of synthetic resin, such as metal, such as glass, 
aluminum, brass, and steel, silicon resin, a urethane resin, an epoxy resin, ABS plastics, a fluorine resin, 
and the poly methyl pentene resin, etc. can be used for it. Moreover, you may give what mixed various 
metal powders into such a material, and plating. 

[0010] Lens type 1 which finished the resin pouring process performs the smoothing process which 
showed the outline to drawing 4 . The resin liquid 3 used as fliickness required as a lens sheet remains 
with the smoothing equipment which installed the blow-off nozzle 6 which blows off a gas by the 
transport device 8, and lens type 1 poured in as were shown in drawing 3 and the resin 3 rose from the 
lens pattern section performs data smoothing so that the oil level of resin liquid 3 may become smooth. 
The blow-off nozzle 6 which has the outlet of the configuration which does not have spots that there are 
few breadths of the gas from which smoothing equipment blows off removes excessive resin liquid 10 
by the air which was connected and installed by the fan 21 for blow off, and blew off from the blow 
nozzle 6, and smoothing is performed. The excessive resin 9 is made to overflow from the periphery of 
lens type 1, are collected from the liquid resin receiver installed in the circumference of lens type 1, and 
after it processes degassing, filtration, etc., it is applicable to pouring again. 

[001 1] Moreover, in the smoothing equipment of this invention, as shown in drawing 5 , it can coimect 
with the fan 19 for suction, the suction nozzle 7 which has a slit with a width of face of about 5mm can 
be installed in the position which meets the blow-off nozzle 6, and the air and the resin liquid 3 which 
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blew off from the blow-off nozzle 6 can also be attracted. By installing such a suction nozzle 7, the resin 
liquid 9 of the surplus dispersed by the air which blew off from the blow nozzle 6 can be attracted from 
the suction nozzle 7, and the excessive resin hquid 9 which became particle-like can prevent adhesion 
on the front face of the resin liquid 3 by which smoothing was carried out by dispersing. Although it is 
desirable to put the suction nozzle 7 side by side since scattering of excessive resin liquid 9 causes 
thickness variation of a lens sheet, it can also prevent by controlling the traverse speed of the blow-off 
nozzle 6, and the relieving capacity of air. 

[0012] As the outline was shown in drawing 6 , the transparent base material 2 is laid on top of lens type 
1 which performed smoothing on the poured-in front face of a resin. The edge 1 1 of the transparent base 
material 2 is made to agree at the edge 10 of lens type 1, and it piles up using the roll 12. In this case, 
although there are few excessive resins since smoothing of the resin front face is carried out, it is made 
to overflow from the travelling direction or the periphery of a roll 12, and collects by the liquid resin 
receiver 13 of the surplus installed under lens type 1, and after processing degassing, filtration, etc., it 
can be again used for pouring. As for the transparent base material 2, it is desirable to arrange and pile 
up so that a roll 12 may be made to meet. Moreover, the roll 12 to be used has a desirable size with a 
diameter of about 250mm or less. When the transparent base material 2 separates, and has been arranged 
from the roll 12 or the thing of the size in which the diameter of a roll 12 exceeds 250mm is used It is 
because there is a possibility that the heights and the transparent base material 2 which were produced 
on the front face of resin liquid 3 may contact in the position from which it separated from the 
superposition position of original of the transparent base material 2 and resin liquid 3 with a roll 12, it 
may pile up, and a foam may be generated between the transparent base material 2 and resin liquid 3. 
[0013] If it carries out, although [ transparent base-material 2 ] it is not limited to a thickness row 
especially about material, the thing which is used by this invention and to which a light transmission 
falls remarkably by coloring, muddiness, etc. is not desirable. As a material which can be used, plastics, 
glass, etc. are mentioned and a copolymer, a polymer alloy, etc. of acrylic resin, polycarbonate resin, 
polyester resin, polystyrene resin, a fluororesin, polyimide resin, or these resins are specifically 
mentioned. As for tiie thickness of the transparent base material 2, it is desirable that it is 3mm or less 
from viewpoints, such as the permeability of an activity energy line and handling nature. When are 
especially used for the lens for projection screens, such as a Fresnel lens and a lenticular-sheet lens, etc., 
and optical properties, such as a multiplex image and a rainbow-colored colored spot, are taken into 
consideration, it is desirable that it is 1mm or less. 

[0014] After piling up the transparent base material 2, an activity energy line is irradiated from the upper 
part of the transparent base material 2, and resin liquid is stiffened. In this hardening process, resin 
liquid is sufficient amount to harden completely, and the exposure of an activity energy line is suitably 
determined by the kind of activity energy-line hardening type resin to be used. As an activity energy 
hne, although electromagnetic wave lines, such as corpuscular rays, such as an electron ray and an ionic 
Une, a gamma ray, ultraviolet rays, a visible ray, and infrared radiation, etc. are mentioned, the point of a 
cure rate, a production facility, etc. to ultraviolet rays are desirable. As an activity energy-line irradiation 
equipment, when irradiating ultraviolet rays, ultraviolet ray lamps, such as a high pressure mercury 
vapor lamp, a chemical lamp, and a germicidal lamp glass, can be used. After the hardening end of a 
resin, the edge of the transparent base material 2 is held, it unmolds from lens type 1, and a lens sheet is 
obtained. 

[0015] as an activity energy-line hardening type resin used by this invention, it is points, such as 
handling nature and hardenability, and **'s is [ initiator / photopolymerization / by the activity energy 
line / multiple-valued acrylate and/or multiple-valued methacrylate (following and multiple-valued 
(meta) acrylate and publication) monoacrylate and/or monochrome methacrylate (following and 
monochrome (meta) acrylate and publication), and ] desirable in a principal component As typical 
multiple-valued (meta) acrylate, polyol poly (meta) acrylate, polyester poly (meta) acrylate, epoxy poly 
(meta) acrylate, urethane poly (meta) acrylate, etc. are mentioned. These are used as independent or two 
or more sorts of mixture. Moreover, it is better not to use it so much [ when using a metal mold since a 
mold-release characteristic with a metal mold becomes bad, although it is thought that it is the influence 
of the hydroxyl group of isolation in the case of the latter although a monoalcohol monochrome (meta) 
acrylic ester, the monochrome (meta) acrylic ester of a polyol, etc. are mentioned as monochrome (meta) 
acrylate ]. Moreover, it is better not to use it so much [ since it has high polarity also about an acrylic 
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acid (meta) and its metal salt, when using a metal mold ]. 

[0016] Moreover, as an activity energy- line hardening type resin, the viscosity at the time of pouring is 
as low as ISOcps or less, and what has the high transparency after hardening is desirable. When the 
viscosity at the time of pouring exceeds ISOcps, it is because possibility that a foam will be generated 
becomes high according to causes, such as cavitation at the time of pouring nozzle passage, this 
invention — setting ~ an activity energy- line hardening type resin — the need — responding — an 
antioxidant, an ultraviolet ray absorbent, and yellowing ~ you may blend additives, such as an inhibitor, 
a bluing agent, a pigment, and a dispersing agent, in the range which does not bar hardening 
[0017] 

[Example] Hereafter, based on drawing 7 - drawing 9 , the example of this invention is explained 
concretely. As shown in drawing 7 , lens type 1 in_which the Fresnel lens pattern was formed was 
prepared for the board made from the brass of a 1200nmix800mm size with a thickness of 3mm. This 
lens type 1 was laid in the stand, and the foot 14 was stood so that a stand might have ten inclinations. 
Furthermore, the open side of a frame 15 was located in the lower part side, and the frame 15 and liquid 
resin receiver 13 by which one side was opened wide were installed in the circumference of lens type 1 
so that a liquid resin receiver 13 might touch the soffit. As a pouring nozzle 4, what established the 
nozzle hole with a diameter of 1mm in stainless steel tube manufacturing with a length of 1300mm of 
SUS304TP15A at intervals of 10mm was used, and the line filter 16 was connected for the gear pump 5 
for supplying ultraviolet-rays hardening type resin liquid to this. Resin liquid 3 was poured into lens 
type 1 at the 20L pouring speed for /, setting the interval of lens type 1 to 3mm, and moving the pouring 
nozzle 4 down-stream from the upstream of lens type 1 . 

[0018] The composition of an ultraviolet-rays hardening type resin was as follows, and the viscosity in a 
room temperature was 50cps. 

<Resin composition> Fan krill FA-321M 50 % of the weight (the Hitachi Chemical Co., Ltd. make, 
ethylene oxide denaturation bisphenol A dimethacrylate) 

Diamond beam 4117 10 % of the weight (the Mitsubishi Rayon Co., Ltd. make, bisphenol A system 
acrylate) 

Diamond beam 2106 40 % of the weight (the Mitsubishi Rayon Co., Ltd. make, tetrahydro full ftiril 
acrylate) 

DAROKYUA 5117 (Merck Japan make and 2-hydroxy (as opposed to the sum of the above-mentioned 

resin)) 1.5 % of the weight 

- 2-Methyl-l -Phenyl Propane -1-ON 

Subsequently, as shown in drawing 8 , the smoothing equipment which installed the blow-off nozzle 6 
which blows off air in the shape of [ of length almost equal to the width of face of lens type 1 ] a sht, 
and the suction nozzle 7 was prepared. As a blow-off nozzle 6, four air nozzles (the product made from 
KIKUCHI, DN-300 type Daico air nozzle) were installed, and the suction nozzle 7 was installed in this 
and the position which counters. 

[0019] Smoothing was performed as lens type 1 was moved the speed for 2m/by the transport device 8 
and the 1st resin liquid 3 was poured only into the lens pattern crevice 9 of lens type 1 in the position 
distant from these nozzle nose of cam 20mm. In addition, the ring blower 18 was connected to the blow- 
off nozzle 6, air was sent in by 1200mmAq, the vacuum cleaner 19 was connected to the suction nozzle 
7, and excessive resin liquid 9 was attracted. Subsequently, as shown in drawing 9 , as a transparent base 
material 2, in the almost same size as lens type 1, the sheet made of acrylic resin with a thickness of 
1mm (bitter taste rewrite [ by Mitsubishi Rayon Co., Ltd. ] # 000) is installed so that the edge may touch 
the edge of lens type 1, and the roll 12 was dropped, holding so that it may arrange along with a roll 14. 
The speed for Im/, the roll 12 was tumed and moved to the other end from the end section of lens type 
1, and the transparent base material 2 was piled up on resin liquid. Overflowing surplus resin liquid was 
collected to the liquid resin receiver 15 installed under lens type 1. And when the roll 12 moved to the 
other end of lens type 1, it raised the roll 12, and it ended superposition. As a roll 12, what twisted the 
NBR sheet of 40 JIS rubber degrees of hardness around the metal roll with a diameter of 160mm was 
used. 

[0020] Using the black light which has arranged three ultraviolet ray lamps with an irradiation intensity 
[ of 80 W/cm ] of 6.4kW for lens type 1 which piled up the transparent base material 2, ultraviolet rays 
were irradiated and resin liquid was stiffened completely. It unmolded from lens type 1 after the 
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hardening end, and the Fresnel lens sheet was obtained. The obtained Fresnel lens sheet was a uniform 
quality thing which there is no survival of the foam to the inside of a lens, and thickness variation does 
not have, either. 
[0021] 

[Effect of the Invention] Since this invention consists of composition as explained in full detail above, it 
can imprint a lens type lens pattem precisely, can produce efficiently the outstanding lens sheet without 
generating of a foam, thickness variation, etc., and can offer the lens sheet suitable for a Fresnel lens or a 
lenticular-sheet lens used [ especially ] for a projection screen etc. 



[Translation done.] 
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* NOTICES * 

Japan Patent 0££ice is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the schematic diagram showing the manufacturing process of this invention. 
[Drawing 2] It is the schematic diagram showing the manufacturing process of this invention. 
[Drawing 3] It is the schematic diagram showing the manufacturing process of this invention. 
[Drawing 4] It is the schematic diagram showing the manufacturing process of this invention. 
[Drawing 5] It is the schematic diagram showing the manufacturing process of this invention. 
[Drawing 6] It is the schematic diagram showing the manufacturing process of this invention. 
[Drawing 7] It is the schematic diagram showing the manufacturing process of the example of this 
invention, 

[Drawing 8] It is the schematic diagram showing the manufacturing process of the example of this 
invention. 

[Drawing 9] It is the schematic diagram showing the manufacturing process of the example of this 
invention. 

[Description of Notations] 

1 ... Lens Type 

2 ... Transparent Base Material 

3 ... Activity Energy-Line Hardening Type Resin 
4 ... Pouring Nozzle 

5 ... Metering Pump (Gear Pump) 
6 ... Blow-Off Nozzle 
7 ... Suction Nozzle 

8 ... Transport Device 

9 ... Surplus Resin 

10 ... Lens type edge 

11 ... Transparent base-material edge 

12 ...Roll 

13 ... Liquid resin receiver 
14 ... Foot 

15 ... Frame 

16 ... Line filter 

17 ... The degree of lens type tilt angle 

18 ... Fan for blow off (ring blower) 

19 ... Fan for suction (vacuum cleaner) 



[Translation done.] 
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